
2. Program Elements 

2.1 DELTA LEVEE BASE LEVEL 
PROTECTION PLAN 

The goal of the Delta Levee Base Level Protection Plan (Base Level Protection) element is 
to improve all Delta levees to a uniform base level standard. This element is being 
developed andevaluated at a programmatic level. More focused analysis and documentation 

ThegoaloftheDetta 
Levee bass Level Pro- 
tedion Plan element 

of specific targets and actions will occur in subsequent efforts. is to improve all Delta 
levees to a uniform 
base level standard. 

2.1.1 INTRODUCTION 

The Delta Levee Maintenance Subventions Program was established in 1973 and amended 
by the Delta Flood Protection Act of 1988. The Delta Flood Protection Fund was created 
to provide for local assistance under the Delta Levee Maintenance Subventions Program 
(Subventions Program), and for Special Delta Flood Protection Projects (Special Projects). 
Currently, the Subventions Program and Special Projects are being carried forward under 
fundmg provided by the Safe, Clean, Reliable Water Supply Act, Division 24 of the 
California Water Code. Delta levee maintenance is described in the California Water Code, 
Division 6, Part 9 -Delta Levee Maintenance (commencing with Section 12980). (Refer to 
Appendii C for pertinent excerpts from the California Water Code.) It is the intent of the 
California Legislature that, to the extent allowed by existing requirements, levee 
rehabilitation will be consistent with CALFED’s Delta ecosystem restoration strategy. 
(Refer to subsequent discussion of “Funding.“) 

Table 2 lists implementation objectives, targets, and actions associated with the Base Level 
Protection element. 

2-l 
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Table 2. Inqdemeehtiw Objectives, Targets, and Actions 
Ass&&d with the Delta Levee Base Level Protection Plan 

IaltplemenrstbaoBieftive TkWg# ACtk 

Uniformly improve Delta Im&unve Delta levee system Modify levee cross sections by raising levee 
lW6?S stability to meet PL 84-99 criteria height, widening levee crown, flattening 

levee slopes, or constructing stability berms 

Maintain Delta levees to the 
PL 84-99 standard 

Develop a long-term maintenance plan 

Establish a stable funding 
source 

Provide necessary funding to Prepare cost estimates 
impreve and then maintain Delta 
levees to the PL 84-99 standard Identify benetkiaries to Provide equitable 
for the CALPRD planning distribution of costs 
horizon 

Develop funding source3 

Coordinate the pamitting 
pXXSS 

Redwthetimerequiredto 
acquire al1 necessary permits 

Develop a uniform proces to coordinate and 
approve all pemsits 

Provide regional mitigation banking 

Coordinate with the Ecosystem Restoration 
Program to provide an environmental 
enhancement component 

2.1.2 SCOPE 

Approximately 385 miles of project levees and 715 miles of non-project levees are located 
in the legal Delta (Fiiures 2 and 3). “Project levees” are levees that were improved or 
adopted as part of federal flood control projects. Most of the project levees are along the 
Sacramento and San Joaquin Rivers in the upper reaches of the Delta. (The California 
Water code definition of “Project Levees” is provided in the glossary.) “Non-project levees” 
are all levees that are not project levees. 

It is assumed that most of the project levees meet or exceed the PL 84-99 standard. The 
current (1998) cost estimate indicates that approximately 520 miles of levee will need to be 
rehabilitated and brought up to PL 84-99 standards. All 1,100 miles of levees should be 
routinely inspected and malntaitted. Table 3 (at the end ofthis report) includes an inventory 
of Delta levees that identifies project and non-project levees, responsible reclamation 
districts, and the existing levees considered up to the PL 84-99 standard. 

Base level protection will be achieved through an extension of the existing Subventions 
Program defined in the California Water Code, commencing with Section 12980 (refer to 
Appendix C), except that CALPED recommends selection of the Corps’ PL 84-99 Delta 
Specific Standard as the minimum base level standatd. The Delta-specific criteria are 
contained in the Corps’ document titled, “Guidelines For Rehabilitation of Non-Federal 
Levees in the Sacramento-San Joaquin Legal Delta” (1988). Constructing levees to the PL 
84-99 criteria is a prerequisite for, but not a guarantee of, post-flood disaster assistance. 
(Appendix A contains information on the PL 84-99 Delta Specific Standard.) 
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Fiaure 2 

Project Levees 
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Figure 4 compares the PL 84-99 Delta Specific Standard to other levee standards. 

2.1.3 CRITERIA ANDPROJECTAPPROVAL 

The State Reclamation Board has jurisdiction over all levee rehabilitation and maintenance 
and will be the local sponsor as required. The Board is author&d to make such rules and 
regulations that are necessary to carry out its responsibilities, consistent witb the. California 
Water Code. 

The State will approve plans and inspect work to ensure that levees are electively 
rehabilitated and maintained. Under the current code, the Cahfornia Department of Water 
Resources (DWR) is responsible for developing the maintenance and rehabilitation criteria 
for non-project levees. The criteria will vary as re@ed to meet specific conditions, and 
will embody and implement the ‘T%orl Haxard Mitigation Plan for the Sacramento-San 
Joaquin Delta” (most current version) and the ‘Vegetation Management Guidelines for 
Local Non-Project Delta Levees” (most current version). Jn addition, DWR’s Bulletin 192, 
dated May 1975 and updated in 1982, will be used as the conceptual plan guiding the 
formulation of projects to preserve the integrity of the Deha levee system The criteria 
developed by DWR will be submitted to the Board for approvat. Prior to adoption of any 
criteria, the Board will hold public hearings and may revise the criteria as it determines 
necessary. 

The current California Water Code does not address project levee design and maintenance 
criteria. It is anticipated that the Corps will continue to be responsible for the design of 
project levees. The State and local agencies wilt be responsible for maintaming thelevees 
in accordance with the PL 84-99 standard and with guidelii provided in the Corps’ 
“Standard Operation and Maintenance Man& (most current version) and in each 
applicable supplement for individual project units. 

DFG will make a written determination as part of its review and approval of a plan or 
project whether the proposed work is consistent with a net long-term habitat improvement 
program and whether the project would result in a net benefit for aquatic species in the 
Delta. 

2.1.4 AGREEMENTS 

Before any plan is approved, agreement entered into, or state and federal funds expended 
the local agency will enter into an agreement with tbe Board. This agreement will 
indemnify and hold and save the State, the Board, DWR, and any other agency or 
department of the State and Federal Governments snd their employees free from any and all 
liability for damages, except that caused by gross ne&gence, that may arise out of the 
approvals, agreements, inspections, or work performed. Upon approval of project plans by 
the Board, the local agencies will enter into an agreement with the Board to perform the 
maintenance and improvement work, includmg the annual maintenance work, specified in 
the plan. Also, the Board will act as the local sponsor to the Corps and give the Corps the 
same assurances. 
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2.1.5 PROJECT PRIORITY 

Local agencies will prioritize projects based on their individual needs. If applications for 
fundhig in any year exceed the funds available, the Board will apportion the funds among 
those levees or levee segments that are identified by DWR as most critical and beneficial, 
considering the needs of flood control, water quality, recreation, navigation, habitat 
improvement, and fish and wildlife. 

2.1.6 MAINTENANCE 

There is a difference between the maintenance standard as defined by the California Water 
Code and the PL 84-99 maintenance standard. This difference in maintenance standards 
may result in greater habitat mitigation and enhancement requirements. 

Local agencies will be responsible for maintaining project and non-project levees. Local 
agencies will be eligible for reimbursement upon submission to and approval by the Board 
of plans for the maintenance and improvement of the project and non-project levees, 
including plans for the annual maintenance of the levees in accordance with the criteria 
adopted by the Board. The plans will (1) include provisions to acquire easements along 
levees that allow for the control and reversal of subsidence in areas where DWR determines 
that such an easement is desirable to maintain structural stability of the levee, (2) include 
provisions for protection of the fish and wildlife habitat determined necessary by DFG and 
that will not reduce the integrity of the levee, and (3) take into account the most recently 
updated Delta Master Recreation Plan prepared by the Resources Agency. 

2.1.7 OVERSIGHT AND INSPECTIONS 

DWR will conduct at least one annual inspection of every levee for which maintenance or 
improvement costs have been paid to the local agencies. In addition, DWR will inspect non- 
project levees of local agencies to monitor and ascertain the degree of compliance with, or 
progress toward meeting, the approved and agreed on criteria and standard. Whenever an 
inspection reveals that the specified and agreed upon maintenance is not being performed, 
DWR may establish a maintenance area and thereafter ammally maintain the non-project 
levee in accordance with the Board-approved plan. 

The Corps may inspect project levees. For non-project levees to become eligible for federal 
assistance under PL 84-99, a local agency must request and pass an Initial Eligibility 
Inspection by the Corps. The Corps will inspect the levee to assess the integrity and 
reliability of the levee. The inspection by the Corps consists of a structural and geotechnical 
analysis, a hydrologic and hydraulic evaluation, and an operation and maintenance 
determination. 

Led agencies will 

prclltrze proleds 
based on their indivkl- 
WI n&s. 

The PL 84-99 main- 
tenance stendards 
may result in greater 
haMet mitiition and 
edaxementrequ%e- 
lnents. 

DWR will conduct at 
least one annual 
~spcaianQfever/ 
lev6e for which main- 
tenwwe or improve- 
mentunishaveteen 
paid to the local 
agenbes. 
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2.1.8 EMERGENCY RESPONSE 

Even with rehabilitation and active levee maintenance, the threat of levee failure will 
continue to exist. Emergency Management and Response, a critical element of the Long- 
Term Levee Protection Plan, is discussed in a later section of this plan. 

2.2 DELTA LEVEE SPECIAL 
IMPROVEMENT PROJECTS 

The goat of the Delta Levee Special Improvement Projects (Special Improvement Projects) 
element is to provide additional flood protection separate from the Base Level Protection 
element for Delta islands that protects such public benefits as water quality, the ecosystem, 
life and personal property, agricultural production, cultural resources, recreation, and local 
and statewide infrastructure. This element is being developed and evaluated at a 
programmatic levei. More focused analysis and documentation of specific targets and 
actions will occur in subsequent efforts. 

2.2.1 INTRODUCTION 

The Special Improvement Projects element of the Long-TermLevee Protection Plan will be 
carried out through an extension of the existing Special Projects Program as defined in the 
California Water Code. 

The Delta Flood Protection Act of 1988 created the Special Flood Control Project Program. 
The Delta Flood Protection Fund was created to provide for local assistance under tbe Delta 
Levee Maintenance Subventions Program (Subventions Program), and for Special Delta 
Flcod Protection Projects (Special Projects). Currently, the Subventions Program and 
Special Projects are being carried forward under funding provided by the Safe, Clean, 
Reliable Water Supply Act, Division 24 f the California Water Code. Special Projects are 
described in the California Water Code, Division 6, Part 4.8 - Delta Flood protection, 
Chapter 2 - Special Flood Control Projects (commencing with Section 12310). Refer to 
Appendix C for pertinent excerpts from the California Water Code. It is the intent of the 
Legislature that, to the extent consistent with existing requirements, special projects will be 
consistent with the Delta ecosystem restoration strategy of the CALFED program. 

Funding for the Special Improvement Projects is discussed later in this report. Table 4 lists 
implementation objectives, targets, and actions associated with the Special Improvement 
Projects elements. 

The goal of the Delta 
Levee Spacial 
Impmvement Projects 
element is to provide 
additional flood pm- 
tectionsepalatefrom 
theBaseLeveltJrotec- 
tion element for Delta 
islands that protects 
such publii henegts 
as water quality, the 
Z?$rR”1 

agrkuttural prod& 
tion, cldtural 
resourcas, mcreation, 
and local and state 
wide infrastructure. 
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2.2.2 &.TOPE 

DWB is responsible for the existing state Special Projects Frogram and would continue to 
develop and implement the Special Improvement Projects element of the Levee Frogram. 
The primary purpose of the existing and proposed programs is to protect discrete and 

The Spa&l Improve- 
ment Projects Pro- 
gram also must pro- 

identifiable public benefits, including public highways and roads, utility lines and conduita, vldeforanetlong- 
urbaniid areas, water quality, recreation, navigation, and fish and wildlife habitat. Special term habitat impmve- 

Improvement Projects include flood control projects for (1) all the Delta islands, but marn. 
primarily the key eight western and central islands of Bethel, Bradford, Holland, Hot&kiss, 
&emery, Sherman, Twitchel, and Webb; (2) the Towns of Thorton and Walnut Grove; and 
(3) approximately 12 (more l&e 18) miles of levees on the islands borderhag northern Suisun 
Bay from Van Sickle Island to Montexuma Slough. The Special Improvement Rejects 
program also must provide for a net long-term habitat hnprovement. 

Project plans may include, or be a combination of, the improvement, rehabilitation, or 
modification of existing levees, and the conveyance of interests in land to limit or to modify 
land management practices that negatively affect flood control facilities. Easements will be 
obtained for the control and reversal of subsidence in areas along the levees where DWB 
determines that such an easement is desirable to maintain the structural stability of the levee. 
Project plans must include provisions for the protection of fish and wildlife habitat 
determined necessary by DFG and that do not reduce the integrity of flood control works. 

2.2.3 PROJECTPRIORITY 

Inaccordance withtheCaliforniaWaterCc& (Section 12313),DWBiJrequired todevelop, 
ittconsultation with appropriate federal, state, and local agencies, a list of areas where flood 
control work is needed to protect public facilities or provide public benefits. Friority of 
projects is to be based on the importance or degree of public benefit needing protection and 
the need for flood protective work. The list is now subject to the approval of the Califomia 
Water Commission. 

However, for the CALFED Program to achieve its objectives, this authority must be 
coordinated with the CALFED program. The following change in the Water Code is 
suggested 

l The Levee Implementation Group (LIG), as established by CALFED, will develop 
a priority list of Special Improvement Projects consistent with the CALFED 
objectives and the primary purpose of the Special Flood Control projects authority. 
The LIG is comprised of CALFED agencies and stake-holders to provide a forum 
for stakeholder and science review and to coordinate Levee Program actions with 
all other CALFED actions. 

l The priority list will be approved by the CALFED Policy Group (or new CALFED 
umbrella authority). 

Copyright Paperless Imaging Services, 1999



Table 4. Implementation Objectives, Targets, and Actions Associated 
with the Delta Levee Special Improvement Projects 

1 Impkmentatlon Objective Tel@ Aetion 

Enhance flood prom&on for Imprnve levee stability in key Modify levee cross sections by raising levee 
key islands that provide Delta locations to a level height, widening levee crown, flattening levee 
statewide benefits te the. commensnrate with the benefits slopes, and/or constructing stabiity berms ln 
ecosystem water supply, which the levees protect key Delta locations 
water quality, economics, 
infrastructnre, etc. Maintain improved levees Develop a long-term maintenance plan 

Establish a stable funding Provide necessary funding to prepare cost estimates 
source improve and then maintain key 

levees for the CALFRD Identify beneficlarles to provide equitable 
planning horizon distribution of costs 

Develop funding sources 

Coordinate the permitting Reduce the time required to Develop a uniform process to cnordhiate and 
Process acquire all necessary per&s approve all permits 

Provide regional mitigation banking 

Cnordinate with the Ecosystem Restoration 
Program to provide an environmental 
enhancement component 

Special Improvement Projects could be prioritized based on a matrix of objectives and island 
attributes. Such a matrix was developed by DWR with input from CALFED’s Levee and 

Special Improvement 

Channel Technical Team Table 5 presents such a matrix. A more detailed “Special Projects 
PKlja&SWklbepri- 
otitizedhasodona 

Information Matrix” is presented in Appendix D. This information demonstrates the scope and mauixofob@d&es 
complexity involved in objectively prioritizing islands and projects. The existing matrix of and klend attributes. 

objectives and island attributes (see Table 5) and the more detailed Special Projects information 
matrix (see Appendix D) presented in this Long-Term Levee Protection Plan, would supplement 
a new CALFED priority matrix developed to support the CALFED objectives. The matrix of objectives, 
attributes, and priorities should be evaluated regularly to adapt to the changing Delta environment. 

2.2.4 APPROVAL OF PLANS FOR SPECIAL IMPROVEMENT PROJECTS 

Project plans will be developed by DWR in cooperation with the local agency, the public beneficiary, and 
DFG. Project plans will be subject to the. approval of the appropriate local agency or agencies, and DFG. 
DFG will make a written determination as part of its review and approval of a plan or project whether the 

in anet bet&t for aquatic species in the Delta. ” 
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2.2.5 EXECUTION OF PLANS 

Special improvement projects will be undertaken and completed in accordance with the approved project 
plans. Project works may be undertaken by DWR or, at DWR’s option, by the local agency pursnant to an 
agreement with DWR. 

In addition to any obligations assumed under an agreement with DWR and to the extent consistent with that 
agreement, the local participating agency will (1) provide construction access to lands or rights-of-way that 
it owns or maintains for flood control purposes or for purposes that are compatible with the project’s required 
use and necessary to complete the project; (2) maintain the completed project; (3) apply for federal disaster 
assistance, whenever eligible, under PL 93-288; (4) hold and save the State and its employees free from any 
and all liability for damages, except that caused by gross negligence, that may arise out of the constmction, 
operation, or maintenance of the project; (5) acquire casements; (6) comply with habitat mitigation and 
improvement requirements; and (7) use subsidence control alternatives. 

2.2.6 MAINTENANCE 

Completed special improvement projects will be maintained by the local cooperating agency 
pursuant to maintenance criteria adopted in accordance with Section 12984 of the California 
Water Cc& This section requires DWR to develop and submit for approval by the Board, 
criteria for the maintenance and improvement of levees. The criteria will be. adapted to meet 
specific conditions; be. multipmpose; and include enviromncntal considerations, when feasible. 
The non-project levee maintenance criteria will embody and implement the mitigation plan set 
forth in the “Plood Haxard Mitigation Plan for the Sacramento-San Joaquin Delta” and the 
“Vegetation Management Guidelines for Local Non-Project Delta Levees.” Project levee and 

Prior tc the adoption 
of any maintenance 
criteria, the Bawd will 
hold publii hearings 
sndrevketbecrkeria 
asdeemed necessary. 

eligible non-project levee maintenance criteria also will comply with the PL 84-99 Delta Specifk Standard, 
the Corps’ “Standard Operation and Maintenance Manual,” and each applicable supplemental agreement. 
PL 84-99Levee Maintenance standards allow significantly less vegetation than the “Vegetation Management 
Guideliis for Local, Non-Project Delta Levees,” that was approved for the HMP standard. Rmnt 
of the HMP vegetation guidelines with the PL 84-99 vegetation standard on non-project levees likely will 
result in greater habit mitigation and enhancement requirements through the AR 360 program Priorto the 
adoption of any maintenance criteria, the Board will hold public hearings and revise the criteria as deemed 
necessary. 

2.3 DELTA LEVEE SUBSIDENCE CONTROL PLAN 
liWgoalSOftlWD& 

The goals of the Delta Levee Subsidence Control Plan (Subsidence Control) element are to Levae substdence 
reduce or el@nate the risk to levee integrity from subsidence and assist in the coordination of Control Plan element 
subsidence-related linkages with other CALPRDprograms. This element is being developed and are+ to reduce or dimi- 

evaluated at a programmatic level. Appendix E contains two subsidence reports developed by 
natatheiisktotevea 

the Subsidence Subteam. One report discusses the effects of subsidence on levee integrity, ZZXE~E 
presents a prelii subsidence mitigation plan for levee integrity, and delineates target areas the ooorciinanon of 
for subsidence control based on the best available information. The other report presents a subsi&nerelated 
broader perspective in an evaluation of subsidence as it affects all CALPPD objectives. koka9es with ether 

cALKDpro9rams. 
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Table 5. Special Projects Matrix of Objectives and Attributes 

Objective Island AtWibut+ 

Life and personal prop&y Permanent population 
TOwaS 
Housing units 
Residential l&Is 

Water quality I.mgm salinity inmsion induced 
Critical to water quality (Senate Bill 34) 
Island volume 

Agricultural production Total agricultural lands 
Value of damagable crops 

state or re@m& parks 
Recreation lands 
Recreation resorwmarloas 

cultural resoarces Known pml&storic sites 
Potential historic sites 

Rcosystem Native vegetation 
Wetlands 
Riparlanbabitats 
Agricultmal waterfowl habitats 
Known special-status plant occtmences 
Known special-status wildlife occumnces 

hlhstructure of local colKem cowty~ 
Commercial hods 
Industrial lands 
Acreage pcotectxd per levee mile 

Inthst~cture of &&wide. concern Federal and state highways 
Water supply conveyance 
Railmadmainlines 
Natural gas pipelines 
Namal gas fields and storage 
Power transmission lines 

Adjacent island mourcea Adjacent levees at risk 
Seepage risk 
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2.3.1 INTRODUCTION 

Subsidence issues, concems, and solutions are addressed in both the Levee Program and tha Ecosystem 
Restoration Program. The Long-Term Levee Protection Plan focuses on subsidence that affects the levee 
system. Subsidence management is covered under the existing ‘“Special Flood Control Project” portion of 
the California Water Code (refer to Appendix C). 

23.2 BACKGROUND 

Subsidence has substantially contributed to the Delta islands &rrentcondition of restively tall 
levees protecting interiors below sea level. Recently, however, the importanee of subsidence 
to levee stability has diminished. Land management and levee maintenance practices have 

~~~~~ 

totbaDe&akland’ 
improved, and subsidence rates have decreased. In addition, the Subsidence Subteam has c4Jr+oXdltbnof ‘, 
de@rmined that a zone of intluence (ZOI) extends fkm the levee crest to some distanee inhnd, 
beyond which subsidence will not affect levee integrity. ~~~ 

belowsaalevel. 

Althoughthe ZOI for a reach of levee can be determined with site-speciIlc data, the Subsideme 
Subt,eamhas estimated the ZOP for planning purposes. Based on available information and ei&ee&g 
judgemem the ZOI is roughly estimated to range t&n 0 to 500 feet tlom he levee cre9t, depending on site- 
spe&e conditions. The Subsidence Control element addresses subsidence as it affects levee integri~ wlthh 
the ZOI adjacent to levees. 

Tab% 6 lists implementation objeotives, targets, and actionsassociated with the Subsidenoe Cot&l element. 

2.3.3 REMEDIALACTIONANDPRFNENTION 

potential levee settlement!subsidence mitigation actions that should be considered include: 

. 

. 

. 

l 

Geotechnical engineering principles and practices in conjunction with proven 
constmction methods should be applied. Levee subsidence will contime as long as 
levee building and repair continue to add loads onto weak, compressible 
foundations. 

Seepage control, dewatering efforts, excavations, and landmanagement activities 
near levees should be moaitied to minimize adverse impacts on levee integrity. 

Stabihty and drainage berms should be strategically located and sequentially 
constructed to minimize or prevent levee deformation. 

Land leveling and other ground surface modifications (for example, ditching) &o&l 
be restricted within the ZOI. High gmundwater levels and vegetative growth could 
be tolerated in some areas to accommodate measures aimedat reducing subsidence 
dne to oxidation. 
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Table 6. implement&m Objaetlves, Targets, amI Acthms 
Associated with the Delta Levee Subsllenee Control Plan 

Iln&m&atin ObJective Target A&On 

Reducetheriskto Reduce, eliminate, or Implement current BMPs to correct subsidence effects 
levee integrity from reverse subsidence on levees 
subsidence adjacent to affected 

IWWS Fund grant projects to develop BMF’s that address 
subsidence “it affects levee integrity 

bmpnwe the permitting Reduce the time & Develop a uniform process to coordinate and approve 
pro== to acquire au necessary all permits 

penni@ 
Provide regional mitigation banking 

Coordinate with the Ecosystem R&oration Program to 
provide an environmental enhance-t compoaenf 

Coordinate subsidence- Develop and implelnant Assist CMARP activities to quantifythe effect aud 
related linkages with other BbPs to facilitate extent of inner-island subsidence and its linkages to all 
cmprogr- CALFED objectives CALFED objectives 

Nous: 

BMPS = Best management practices. 
CMARF’ E Comprehensive Monitoring and Research Pregran~ 

As long as subsidence is adequately managed within the ZOI, levee integrity should be 
unaffected. Subsidence control and nxcadtoring are most important for the western and 
central Delta islands, where the depthof organic soils are the greatest and the organic 
content of the deposits are commonly’high. Previous atten@s at prioritizing areas and 
islands, based on depth of peat and organic matter content, provide a good starting point 
for the development of a subsidence monitoring, control, and prevention program. 

The levees identified as target areas for subsidence remedial action and prevention would 
n?quire screening and integration with other issues affecting levees, such as seismic 
stability requiretnents and Delta water operations. This integration would allow a better 
prioritization of future subsidence remediation of Delta levees. 

2.3.4 CURRENT PROGRAM 

The California Water Code’s Special Flood Control Projects Progratn states that local 
agencies will acquire easeznents from the crown along levees for the control and reversal 
of subsidence in areas where DWR deteties that such an easement is desirable to 
maintain structural stability of the levee. The easement would: (1) restrict the use of the 
land to open space uses, non-tillable crops, the propagation of wildlife habitat, and other 
compatible u&s; (2) provide full access to the local agency for levee maintenance and 
improvement purposes; and (3) allow the owner to retain reasonable rights of ingress and 
egress, as well as reasonable rights of access to the waterways for water supply and 

-control 
and rndfming are 
mcstlmpoltentfor 
thewestemandcen- 
bal Delta islands, 
where the depth of 
organic soils are the 
greatest and the 
oqank content of the 
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drainage. In addition, the current program states that local agencies will use subsidence 
control alternatives, where appropriate, to reduce long-term maintenance and 
improvement costs. 

23.5 PROPOSED PROGRAM 

CALFED will implement a subsidence control and monitoring program. Subsidence 
control measures will be incorporated into base level and special improvement projects. 
Subsidence monitoring would begin with an evaluation of existing soils and their 
distribution in the Delta, and a determination of land surface elevation. Efforts would 
be directed to areas on and adjacent to the levees, within the ZDI. From a new, 
continually updated database, a target list of levees and islands being affected by 
subsiince could be maintained. Monitoring would allow subsidence control to be 
adaptively managed as levees are rehabilitated. This monnoring effort would be 
coordiited through CALPED’s Comprehen-sive Monitoring and Research Program 

(CMARP). 

In addition, because the linkages of inner-island subsidence to CALFED objectives needs 
more study, the Levee Program recommends that CMARPquantify the extent and effect 
of inner-island subsidence. ~CALPRD may implement grant projects to develop best 
management practices (BMPs) that restore interior island elevations. 

2.4 DELTA LEVEE EMERGENCY 
MANAGEMENT AND RESPONSE PLAN 

The goal of the Delta Levee Emergency Management and Response Plan (Emergency 
Management Plan) element is to enhance existing emergency managernetu response 
capabilities in order to protect critical Delta resources in the event of a disaster. More 
fcuzused analysis and documentation of specific targets and actions will occur in 
subsequent efforts. 

2.4.1 bTtKHXJcTION 

The existing emergency response capabilities need to be continuously refined, and 
funding needs to be increased. The Emergency Management Plan will build on existing 
state, federal, and local agency emergency management. It will propose specific actions 
that will improve response flexibility to ensure that appropriate resources are available 
and properly deployed, and provide for effective disaster recovery measures. 

Table 7 lists implemernation objectives, targets, and actions associated with the 
Emergency Management and Response Plan element. 

F5Lwdem monltw- 
lngwaJtdhegllwtth 
anavahmkmofexlst- 
ingsollsandthalr 
dlstrlbutlonintlla 
Delta, and a determl- 
natlondlandsur- 
fax akvatlon. 

ThakveaProgram 
mcommands that 
CMARP quantify tha 
ex&ntandeffactof 
inner-island sutsi- 
denm 

me&is&enhance 
existiylemwgency 

/ m-t 
response capibilitler 
inorderQptotect 
critical k%itB 
resourcesintheewnt 
ofadii. 
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Table 7. Implementation ObJectives, Targets, and Actions Assodated with 
the Delta Levee Emeqency Management and Response Ben 

Implementation Target ACtlOll 
Object&e 

Inhance emergency Develop the capability to Implement a comprehensive reconstruction, repair, and 
esponse capabilities and efftciently respond to maintenance program for Delta levees so that a viable 
esource allocation multiple comment levee Delta levee industry cm be reestablished, with a fleat of 

breaks within the Delta specialized equipment 

Review, clarify, and &me command and control 
protocol; develop an Integrated Response Plan in 
conformance with SEWS/KS 

Define agency responsibilities to ensure envimnawutal 
compliance 

Purchase materials in advance and place in strategic 
locations 

Execute pre-negotiated contracts with contractors for 
forces and equipment to respond with short notice 

Clarify program ehgtbtity, inspection, documentation, 
dispute resolution, auditing, and reimborsement 
Pd= 

)evelop a stable funding Provide fnnding for a Prepare cost estimates 
owe for emergency well-defined Disaster 
esponse Assistance Program Identify beneficiaries to provide equitable distribution 

of costs 

Develop funding sources 

ICS = Jnckht Command System. 
SEMS = Standsrdized Emergency Management System 
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2.4.2 BACKGROUND 

The most recognixable threat to Delta islands and resources is inundation due to winter 
flood events. Other potential disasters that threaten these same resources incllrde seismic 
events and levee failure during low-flow periods. 

Cutrent emergency response procedures could be stmamlinedtoreduce delays in mobiliig 
resources. A quick response can prevent costly~levee failures. In addition, the tendency to 
focus ,emergency response measures on those sites facing imminent faihtre can result in 
neglectingactions that could prevent threatened sites from escalating into emergencies. 

2.4.3 CURREST PROGRAM 

The Governor’s Oftice of Emergency Services (ORS) coordinates state agency responses. 
When an incident appears to potentially exceed the resources of the local responsible 
agency, emergency personnel conduct on-site evaluations to determine what, if any, 
additional emergency support is warranted. Cities and counties can proclaim local disaster 
events and, in general, local or maintaining agencies are fast in line for responsibility to 
address disaster events. Although certain agencies may have resources to provide initial 
emergency action, typically they cannot provide a sustained effort during a large disaster 
event. Most local agencies do not have the resources to address major disaster events, and 
existing agreements may provide a means for sharing additional msources from surrounding 
areas. The federal government provides fmancial assistance through FEMA under a 
presidential declaration of disaster however, other federal agencies such as the Corps may 
provide assistance or resources under existing authorities. 

The existing emergency management structure is &signed to coordinate activities of 
&iple state, federal, and local agencies withvaryingresponsibilities to provide emergency 
assistance in the event of a disaster. The Standardii Emergency Management System 
(SEMS) provides a framework for coordinating state and local government emergency 
response in California, using the Incident Command System (ICS) and mutual aid 
agreements. SEMS facilitates setting priorities, cooperation among agencies, and the 
efficient flow of resources and information. 

2.4.4 PROPOSEDPROGRAM 

CALFEDplanstobuildontheexistingemergencyresponsesystem CALFED’sEmergency 
Response Subteam determined that an effective Delta levee emergency response program 
should be concentrated in seven areas: 

l Fundmg; 

l Response by state and federal agencies; 

l Availability of flood tight resources; 

Theme5tmcognir- 
ablettmmttoD&s 
islands and remtams 
islnundationduetc 
winterncodevents. 

C4LFEDpianstobuiid 
ontlieexistingemer- 
ww~=sys- 
tern. 
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l Integrated response; 

l Clarif~ation of regulatory procedures; 

l Clarification of program eligibility, inspection, documentation, auditing, and 
reimbursement procedures; and 

l Dispute resolution. 

Funding 

The vulnerability of the levee system can be reduced by implementing an integrated and 
comprehensive reconstruction, repair, and maintenance program for Delta levees and 
channels, as described and recommended under the Levee System Integrity F’rogram. 
Implementation can be accomplished only by supplementing local, funding capability 
through state and federal cost-sharing at adequate and consistent levels so that a viable Delta 
levee building industry can be reestablished. 

Response by State and Federal Agencies 

l DWR’s authority to respond should be clarified aad expanded to inclkie all 
instances where levees or other flocd control structures are in danger of failure., 
regardless of whether the danger is due to storms, floods, earthquakes, rodents, 
vessel impacts, or, any other cause. The funding for support of DWR’s efforts 
should be ample and clearly committed for a comprehensive emergency response. 

The role of the Corps also should be clarified and confumed, to eliminate delay in 
response and avoid any dispute. concerning whether the local and state responsea are 
sufficient. 

l DWR should be given the mandate, authority, and fnnding to carry out the repair 
of damage to Delta non-project levees due to floods, storms, and levee failure 
incidents-including de-watering flooded areas. AU FEMA and OES funds related 
to such work should go directly to DWFL The balance of the cost would be paid by 
DWR through the special Water Code 128 funding. 

Amilabiiily of Flood Fight Resottrces 

l5pmSized Eqrtipment and Operafars 

A revitalized levee maintenance industry under the Levee System Integrity Program will 
establish a fleet of specialized equipment essential to a rapid emergency response but will 
not ensure its availability during emergencies that can widely range in geographic extent. 
Pm-emergency contracting for specialized equipment will secnre the availability of the 
equipment and experienced operators and will establish the pricing for emergency services. 

availaMlQ during 
amatgancks that can 
wictelymigeingee 
glaphicemlt. 
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DWR (Central District) has established stockpiles for flood fight materiel (such as sandbags, 
plastic, stakes, light equipment, and pumps) at locations in the north and west Delta. This 
program needs to be expanded to m&de rock and sand stockpiles, and to include key 
locations in the central and south Delta. Additionally, the program should include assurance 
of a supply or stockpiling of dram rock and riprap. 

Formaliiing arrangements with the California Department of Forestry and Fire FYevention, 
as well as with the California Conservation Corps and the State prison System, for 
emergency assistance should be considered. 

A detailed response plan should be developed for the Delta that would allow an immediate, 
simultaneous response to a serious incident by all levels of government within a single 
integrated organizational structure. The plan would identify common needs and dictions 
of all agencies (for example, housing, food, transportation, supplies [including rock and 
sand], equipment, and contracted services) and would assign the most capable agency or 
jurisdiction to perform each action on behalf of all agencies. The detailed response plans 
would provide the basis for pm-identifying and assigning specific responsibilities for each 
agency, as well as the level of resources that the individual local agency would be expected 
to provide in response to the emergency. With detailed assigmnent of responsibilities. an 
organizational structure for the “area command” could be delineated to ensure that the 
‘Incident commands” werecoordhtated. 

CIarification of Regukztoty Procedures 

Altboughlxrth state and f&ml lawssuspend enviromnental regulation during emergencies, 

some clarifications are desirable. 

l A consistent definition of “emergency” should be developed for response and 
regulatory activities. It is especially hqortant that the ,defined duration of the 
emergency be consistent for both purposes. 

l Mitigationmeasuresthatareexpectedduringpost-emergencyrecovery workshould 
be defined, to rapidly define and implement “appropriate” mitigation and to avoid 
unnecessary delays of post-emergency recovery work. 

A-- 
planshou!dkdevel- 
opdfortheDaka 
tbtwouMallowan 
immediate, simul- 
taneousrespomeboa 
S&GUS inddent by all 
levekotgovemment 
within a single inte- 
grated arganhtional 
stfumre. 
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Chw#htion of Program Eligibility, Inspection, Documentation, 
Auditing, and Reimbursement Procedures 

The requirements of state and federal programs need to be standard&d to be consistent with 
one another, be well communicated to the local agencies without delays, and avoid changes 
or re-interpretation during the reimbursement process. 

Dispute Resolution 

A binding arbitration procedure, conducted by knowledgeable but impartial arbiters, should 
be established. The procedure should encompass state and f&al programs. 

2.5 DELTA LEVEE SEISMIC RISK 
ASSESSMENT 

The goal of the Delta Levee Seismic Risk Assessment element is to identify the risk to Delta 
levees from s&r&c events and develop recommendations to reduce levee vulnerability and 
improve their seismic stability. A Seismic Subteam was formed to assess the seismic risk 
to Delta levees. This subteam, composed of seismic experts and geotechnical engineers with 
experience in the Delta, evaluated levee fragility and assessed the seismic vulnerability of 
the current levee system. The subteam’s seismic risk assessment is included in Appendix G 
of this report. 

2.5.1 INTRODUCTION 

The vulnerability of the Delta levee system to failure during earthquakes is a concern. 
Although levee failure from a seismic event has never been documented, the Delta has not 
experienced a significant seismic event since the leveesreached theii current size. However, 
levee failures from a seismic event may result in multiple levee failures on more than one 
island. 

Table 8 lists implementation objectives, targets, and actions associated with the Delta 
Levee Seismic Risk Assessment. 

ThegceloftheOetts 
Levee seismic uisk 
Assemment denrent 
istoidenWytherisk 
toDakakveesfrc?n 
seismic events and 
develop recommenda- 
tionstoreducetevee 
vulnembitirrand 
improve their seismic 
stability. 

TheDellahwnot 
exparicnced a signlrl- 
cant seismic went 
shKe!Jhelevees 
reached their current 
siq. However, levee 
failures from a seismic 
event~yreSUltill 
multiple levee failures 
on mom than one 
island. 
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Table L?. Implementation Objectives, Targets, and Actions 
Asseeiated with the Delta Levee Seismic Risk Assessment 

Impiematation Objective Target Action 

@ant@ Delta levee seismic Document fincimgs in Continue to gather baseline seismic information 
.sk a report to CALPED 

Perform dynamic testing of levee mate&al properties 
sod levee stability analysis 

Assemble a board of seismic and geotechnicai experts 
to make recomm-endations to CALFED decision 
makers oo the potential impact of seismic ioadhtg~on 
Delta levees 

&ermine how Delta levees Docmnent findings in The Delta Levee Consolting Board wili make 
an best be improved to reduce the report to CALPED recommeodatins to CALPJZD on the potential for 
teir stisceptibiiity to seismic mtr&tting of Delta levees and seismic de&o 
emageIfaiiwe. from seismic Criteria 

mding 

This .w.essmet~ identifies the risk to Delta resources during cata~trc@ic seismic events and develops recannmen dations to 
improve the stability of Delta levees. The Department of W&x Resources’ seismic investigation is b&g continued. ‘Ibis 
investigation consists of installing stmng-motion accelemm&rs at sites in the Delta ongoing field and labomtory test& b 
better determine the static and dynamic properties of organic soils, field and laboratory testing to bettex determine lique- 
faction potential, and contimcing evaluation of the potential tivity of the Coast Range/Sierra Nevada Boundary Zone. 

2.5.2 BACKGROUND 

In the late 198Os, DwR’s Division of Engineering embarked on a long-term, three-phase 
seismic stability evaluation of Delta levees. In 1992, DWR completed the Phase I effort and 
published a report titled, “Seismic Stability Evaluation of the Sacramento-San Joaquin Delta 
Levees, Volume 1: Subsequently, DWR developed and began work on the Phase II 
program. The Phase iI work is nearly complete, and the report is pending. 

Program staff will work with stakeholders, the public, and state and federal agencies to build 
on the subteam’s assessment and sn overall risk assessment in order to prepare an 
implementation plan. This plan will identify outstanding issues requiring subsequent action, 
then coordinate and implement recommendations with other CALPED Program actions. 

The proposed Levee Program will address seismic risk issues through the proposed risk 
management strategy. 
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